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Sea	  Turtle	  Life	  History	  Where	  do	  they	  go?	  	  
How	  long	  are	  they	  there?	  
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Differen:al	  threats	  

Nearshore	  

i.e.	  Trawl	  Fishery	  
Anna Strumillo 

Crea:ve	  Commons	  -‐	  ClifB 

Offshore	  

i.e.	  Industrial	  Longline	  Fishery	  
Crea:ve	  Commons	  -‐	  ClifB 
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…elucidate	  habitat	  use	  
and	  :ming	  of	  ontogene:c	  shiCs	  

P. Miller 

Survival	  rates	  vary	  by	  loca:on…	  
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Track	  individual	  turtles	  for	  mul:ple	  years	  

Skeletochronology	   Stable	  Isotope	  Analysis	  

Ø Habitat	  use	  and	  connec:vity	  
Ø Iden:fy	  ontogene:c	  habitat	  shiCs	  

Ø At	  what	  age?	  	  (i.e.	  age	  at	  seJlement,	  matura:on)	  
Ø At	  what	  size?	  	  

Ø Determine	  residency	  dura:on	  	  
Ø Monitor	  changes	  aCer	  events	  (i.e.	  Fukashima,	  oil	  spill)	  

Use	  stranded	  animals,	  inherently	  focus	  on	  at-‐risk	  popula:ons	  and	  cri:cal	  habitats	  
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1	  Year	  

Skeletochronology:	  
Mul:-‐year	  demographic	  data	  

Est.	  CCL:	  	  32	  cm	  	  	  	  	  	  33	  cm	  	  	  	  	  	  38	  cm	  	  	  	  	  	  43	  cm	  	  	  	  	  	  	  	  	  	  50	  cm	  
Est.	  Age:	  	  4	  yrs	  	  	  	  	  	  	  	  5	  yrs	  	  	  	  	  	  	  	  	  6	  yrs	  	  	  	  	  	  	  	  	  7	  yrs	  	  	  	  	  	  	  	  	  	  8	  yrs	  

Stranded:	  
2009	  2008	  2007	  2006	  2005	  

Backcalculate	  size	  (Snover	  et	  al.	  2007);	  Es:mate	  Age	  (Avens	  et	  al.	  2012)	  

C. Turner Tomaszewicz 

1	  Year	  
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(Peckham	  et	  al.	  2007)	  

Es:mate	  survivorship	  in	  eastern	  Pacific	  	  
juvenile	  foraging	  habitat	  

Playa	  San	  Lázaro,	  
BCS,	  Mexico	  

~	  43,000	  loggerheads	  
Est.	  11	  %	  annual	  mortality	  rate	  

(Seminoff	  et	  al.,	  2014,	  Koch	  et	  al.,	  2013,	  Peckham	  et	  al.,	  2008)	  

~1,000	  mortali:es	  annually	  

NOAA C. Turner Tomaszewicz 29 July 2015 
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(Peckham	  et	  al.	  2007)	  

Es:mate	  survivorship	  in	  eastern	  Pacific	  	  
juvenile	  foraging	  habitat	  

Playa	  San	  Lázaro,	  
BCS,	  Mexico	  

~	  43,000	  loggerheads	  
Est.	  11	  %	  annual	  mortality	  rate	  

(Seminoff	  et	  al.,	  2014,	  Koch	  et	  al.,	  2013,	  Peckham	  et	  al.,	  2008)	  

~1,000	  mortali:es	  annually	  
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Size	  distribu:on	  of	  stranded	  turtles	  

(Peckham	  et	  al.,	  2008)	  

Years	  2003-‐2007	  
(n	  =	  1918)	  

C. Turner Tomaszewicz 29 July 2015 



(Turner	  Tomaszewicz	  et	  al.,	  2015)	  

Body	  size	  at	  age	  of	  stranded	  turtles	  

CNP	  =	  Central	  North	  Pacific	  
BCP	  =	  Baja	  California	  Peninsula	  
CCL	  =	  Curved	  Carapace	  Length	   C. Turner Tomaszewicz 29 July 2015 



Body	  size	  at	  age	  of	  stranded	  turtles	  

Youngest:	  	  
3	  years	  old	  

Oldest:	  	  
24	  years	  old	  

CNP	  =	  Central	  North	  Pacific	  
BCP	  =	  Baja	  California	  Peninsula	  
CCL	  =	  Curved	  Carapace	  Length	   (Turner	  Tomaszewicz	  et	  al.,	  2015)	  

Spend	  ~20	  years	  in	  high-‐bycatch	  area	  
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Empirical	  support	  
for	  breeding	  at	  
25+	  years	  old	  

For	  turtles	  that	  forage	  in	  Baja	  

CNP	  =	  Central	  North	  Pacific	  
BCP	  =	  Baja	  California	  Peninsula	  
CCL	  =	  Curved	  Carapace	  Length	   (Turner	  Tomaszewicz	  et	  al.,	  2015)	  

Spend	  ~20	  years	  in	  high-‐bycatch	  area	  

C. Turner Tomaszewicz 29 July 2015 
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Survivorship	  in	  Baja	  juvenile	  foraging	  habitat	  

Playa	  San	  Lázaro,	  
BCS,	  Mexico	  

NOAA 

~	  43,000	  loggerheads	  
11	  %	  annual	  mortality	  rate	  

(Seminoff	  et	  al.,	  2014,	  Koch	  et	  al.,	  2013,	  Peckham	  et	  al.,	  2008,	  	  
Turner	  Tomaszewicz	  et	  al.,	  2015)	  

~10	  %	  stage	  
survivorship	  
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Skeletochronology	  =	  TIME	  

Skeletochronology	   Stable	  Isotope	  Analysis	  

LOCATION	  =	  ?	  
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Stable	  Isotope	  Gradients	  
Oceanic Neritic 

Pelagic 

Benthic 

CTT 

Enriched	  δ13C	  Depleted	  δ13C	  

Neri:c	  Oceanic	  

Benthic	  Pelagic	  

Low	  la:tudes	  High	  la:tudes	  

Enriched	  δ15N	  Depleted	  δ15N	  

(Figure	  adapted	  from	  Reich	  et	  al.	  2010.	  Post	  2002;	  Olson	  et	  al.	  2010;	  Snover	  et	  al.	  2010;	  Somes	  2010;	  review	  in	  McMahon	  et	  al.	  2013)	  

Carbon	  (δ13C)	   Nitrogen	  (δ15N)	  

Neri:c	  benthic	  prey	  Oceanic	  pelagic	  prey	  

High	  produc:vity	  =	  high	  δ13C	  

Trophic	  enrichment	  =	  
high	  δ15N	  

Low	  O2	  à	  denitrifica:on	  =	  
high	  δ15N	  

Low	  produc:vity	  =	  
low	  δ13C	  

Trophic	  
Level	  

High	  Trophic	  Level	  Low	  Trophic	  Level	  

East	  Pacific	  	  
-‐	  Denitrifica:on	  

West	  &	  Central	  Pacific	  
-‐	  Nitrogen	  fixa:on	  
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Isotopically	  dis:nct	  habitats	  

ü  Baseline	  SI	  gradient	  (N*)	  
ü  Prey/diet	  differences	  
ü  Known-‐loca<on	  samples	  

δ1
5 N
	  

Ontogene:c	  shiC	  

Habitat	  
A	  

Habitat	  
B	  
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Validate	  isotopically	  dis:nct	  loca:ons	  
	  

(Allen	  et	  al.,	  2013,	  Seminoff	  et	  al.,	  NOAA,	  Turner-‐Tomaszewicz,	  unpub.)	  

CNP	  

BCP	  
Emerging	  isotope	  
threshold	  

C. Turner Tomaszewicz 29 July 2015 



Skeletochronology	  
TIME	  

Stable	  Isotope	  Analysis	  
LOCATION	  
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Skeletochronology	  +	  Stable	  Isotopes	  

2011	  
2010	  

2009	  

Not	  needed	  

C. Turner Tomaszewicz 29 July 2015 



Skeletochronology	  +	  Stable	  Isotopes	  

Size	  (CCL,	  cm)	  

δ1
5 N
	  

LocaPon	  A:	  	  
CNP	  

LocaPon	  B:	  	  
Baja	   Turtle	  ID	  

2004	  

2005	  

2006	  

2007	   2008	  

2009	  

C. Turner Tomaszewicz 29 July 2015 
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Turtle	  ID:	  

Size	  (CCL,	  cm)	  

δ1
5 N
	  

LocaPon	  A:	  	  
CNP	  

LocaPon	  B:	  Baja	  

Years:	  7	  
Size:	  34-‐59cm	  
Ages:	  6-‐12	  
	  
Dura:on	  in	  
BCP:	  4+	  years	  
	  

Years:	  7	  
Size:	  65-‐84cm	  
Ages:	  16-‐22	  
	  
Dura:on	  in	  
BCP:	  7+	  years	  
	  
	  

Example:	  
North	  Pacific	  	  
Loggerhead	  
(Care=a	  care=a)	  

C. Turner Tomaszewicz 29 July 2015 
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Turtle	  ID:	  

Size	  (CCL,	  cm)	  

δ1
5 N
	  

Larger	  size	  à	  	  	  	  
higher	  δ15N	  

	  
Expected	  from	  
ontogene:c	  

shiC:	  
	  

ü Coastal	  area	  
ü More	  prey	  
variety	  

ü Higher	  trophic	  
level	  prey	  

ü Benthic	  prey	  

LocaPon	  A:	  	  
CNP	  

LocaPon	  B:	  Baja	  
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Possibili:es	  for	  all	  Cheloniidae	  	  
(hard-‐shelled)	  sea	  turtle	  popula:ons	  

•  EsPmate	  stage	  duraPon 	   	   	   	  	  
and	  basic	  demographics	  	  

•  Assess	  populaPon-‐level	  impacts	  
•  EsPmate	  annual	  growth	  rates	  	  	  	  	  	  	  	  
•  Assess	  individual	  variaPon	  
•  Examine	  other	  biochemical	  markers	  

Skeletochronology	  
TIME	  

Stable	  Isotope	  Analysis	  
LOCATION	  
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